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AUTHORS:  .Samsonov, G. V., Vereykina, L. b, mitkov, Yu. V. | 
TITLE: New method of preparing phosphides by reduction of oxides with 
phosphine , a 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 3; 1961, 749-751 


TEXT: Because of their valuable and interesting properties as semiconduc-—" 

tors, the phosphides of metals and non-metals have found wide application _ 
in pyrotechnics, in metallurgy for special coatings of steel parts, and for . * 
refining the structure of alloys. The conventional methods of prepering : 
phosphides by direct reaction of metals with phosphorus and by reaction of 
metallic halides with gsuseous phosphorus compounds, required a complicated | 
equipment and were very time-consuming. A new method of preparing phosphides 

by the action of phosphine on oxides.of metals and non-metals was devised. 

It bases upon the reaction MeO + PH, = MeP + HO; in which phosphine dis- 


gociates to phosphorus and atomic hydrogen, which promotes the reduction of 
oxides. The method was successfully used in the production of gallium 
phosphide. The gallium oxide applied is obtained by dissolving metallic 
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of the resultant gallium nitrate at 600°C. It is then completely converted 
to the oxidic form at 1000°C. The resultant gallium phosphide is a yellow 
powder, insoluble in water, but soluble in mineral acids and alkali lyes: 
when heated. Chemical analysis of gallium phosphide indicated 69.02% Ga, 


x 


gallium in concentrated nitric acid and by subsequent thermal decomposition 


30.78% P, corresponding to the stoichiometric composition. X-ray analysis 


showed a cubic lattice of the sphalerite type with a = 5-45: A which is in 
good agreement with the data of Ref. 9 (5.436 A) and Ref. 10 (5.4504 A). 
There are 1 figure and 10 references: 6 Soviet-bloc and 2 non~Soviet-bloc. 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii © 


nauk USSR : 

Otdel tugoplavkikh materialov (Institute of Powder Metallurgy 
and Special Alloys, Academy of Sciences UkrSSR, Division of 
High-melting Materials) 


SUBMITTED; August 23, 1960 
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TITLE: 
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689 
TEXT; The temperature dependence 


The specimens 


is investigated 
ty of commercial boron carbide and of relatively 
were prepared by hot-pressing in graphite molds. The 
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ee a aaa 
On the width of the forbidden gap in boron carbide 


ve 6, no» 5, 1961, 


of the resistivi- .; 
pure boron carbide. 


width of the forbidden gap was calculated from the temperature de- 


pendence of the resistivity; it was 
ev. The commercial By 
as traces of Zn, Sb, Cu and Ni. 
by hot-pressing in an argon atmosphere 


of the resistivity of commercial ByC was measu 
the measurements were conducted by a 
The results of the measurements are 


of the pure BAC up to 1600°C; 
method given in the references. 
shown in figures. fhe character of the 
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The pure poron-carbide was 


and Cr impurities, as well 
obtained 
. The temperature dependence 

red up to 2000°C, and 


curves is in both cases ana~ 
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logous to the curves for silicon carbide, i.e. first, the resisti- _— 
vity decreases owing to the excitation of the impurity electrons, 

then it increases due to scattering oy thermal fluctuations, and os 
then it decreases again on transition to intrinsic conductivity. : 
The temperatures of the corresponding transitions are however dif- 4 
ferent for each of the voron-carbide types, as well as for the si- . 
jicon carbide. Thus, the transition to intrinsic conductivity of | 

pure Bac takes place at 1100-1150°C as compared to 1600°C for Sic. 

The activation energy of the electrons, calculated from the tempera- 
ture dependencese# the resistivity, is approximately 0.7 ev for 

pure ByC in the temperature range 1400 ~ 1550°C and in the tempera~ 
ture range 1700 — 2000°C - approcimately 1.64 ev. In the authors' 
opinion, U7 ev. is not the width of the forbidden gap, but the 
transition energy of electrons. Intrinsic conductivity appears ata 
temperature of nearly 17V0°C, and the width of the forbidden gap is 
approximately 1.64 ev. The energy bands of By are shown in a figu- 

re, and the transition between bands is explained. The electrical 
conductivity in BygC is mainiy due to the flow of holes in the filled 
band, and of electrons - in the conduction band. There are 5 figures 
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and 6 references: 2 Soviet-bloc and 4 non-Soviet¢bloc, The referen- 
ces to the English-language publications read as follows: Rk, Ridg- 
Way, Trans. Am. Electrochen. Socs, 63, 369, 1933; 66, 117, 1934; 


M. Yamaraki, J. Chen. Phys., 27, 3, 746-51, 1957; G. Fetterley, J. 
Electrochem, Soce, 24, 7, 746, 1957. 


ASSOCIATION: Instytut metalokeramiky i spetsial'nykh splaviv AN 
URSR m. Kyyiv (Institute for Powder Metallurgy and 
Sp@&ial Alloys as UkrSSR, Kyyiv) 


SUBMITTED: January 2, 1961 
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tharacteristi-s temperature ©, the root mean Square amplitude 
of the thermal vibrations of the complexes, and the melting 
temperature. Numerical results are reproduced, 
The figure Shows the lattice constant a of the hexaborides as 
& Sunction of the atomic radii of the metals, The lattices 
sonstant ai tenda to increase with the atomic radius, 
There are 1 figure, 2 tables and 23 references: 20 Soviet and 
5 non-Soviet. The English language referencas réad as follows: 
Ref.153; E. Felten, J, Binder, B. Post. J. Amer, Chem. Soc.,, v.80, 
3479, 1958, 
Ref.173 C.F. Cline, Nature, V.181, 476, 1958, 
Ref,21: H. Eick, P. Gilles. gj, Amer, Chem. Soc., V.81, 5030,1959. 
ASSOCIATION: Moskovskiy gosudarstvennyy universitet im, MoV. 
Lomonosova (Moscow State University im. M. V. Lomonosov) 
Institut metallokeramiki i spetsial'nykh splavov 
AN USSR (Institute of Cermets and Special Alloys, 
AS Ukr.SSR) 


SUBMITTED: March 10, 1961, 
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AUTHORS: _ Samsonov, G. Vay Serebryakova, To Ley Bolgar, A. Ss. 


TITLE: Synthesis and physicochemical properties of strontium | 
hexaboride i 


PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 10,1961, 2243-2248 


TEXT: The authors synthesized SrBg by the reactions Sr +ByC +2B=Srik +CO (I) 


and Sr0 +7B = SrBg + (BO) (II). Initial substances were Sr obtained by | 
heating 96.37 % Srco; to 1250°C, Byc, and 98.4 % B. ‘The composition of 


priquetted charges corresponded to the reaction equations. They were 
heated to 1000-2000°C for 1 hr each. Then, their composition was 
analytically determined. Heating was conducted in an electric vacuum 
furnace. The pressure in the furnace was determined according to | 
GC, V. Samsonov (Ukr. khim. zhurn., 23, 287 (1957)). Reaction I showed a 
pressure increase at 1250°C caused by Sr0d reduction in which Sr evaporated. 
In the range of 1000-1200°C the reaction proceeds very slowly. In the - 
range of 1500-1700°C, the SrB¢ yield was only 60-70 % due to evaporation 
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of Sr. In the range of 1800-2000°C, SrBy formed so rapidly that Sr did . 


not volatilize. The yield increased to 87 %, Since reaction I yielded no : 
carbon-free product (0.44 % G at 2000°C), reaction II was studied. Here, 
a minimum yield of SrBy (62.9 %) was observed at 1600°C due to rapid K : 


evaporation of Sr and B. Maximum yield (75.4 %) was obtained at 1800°C, 

the product being free from C. The following physicochemical data are 
mentioned: Heat of formation of SrBg = 50.4 kcal/mole; radiation 
coefficient =9.79 at 4 =0.655 mp between 800 and 1800°C, Between 1400 and 
2100°C, vapor pressure follows the equation: log Pam 7 0743 ~ 21423/T- 


Therefrom, the boiling point of SrBy is calculated to be 5400°C. Heat of 


sublimation was found to be 97.2 23.0 kcal/mole. For samples pressed at. 
2100°C and 150 kg/em@ (residual porosity about 10 %), the ‘following data - 
were found: Blectrical resistivity = 191.8 pohmecm (referred to material 
free from pores), microhardness = 2900 £90 kg/mm*. Le Yao Markovskiy's - 

paper (Zh. prikl. khimii, 33, 1295 (1958)) is mentioned. There are 

5 figures, 3 tables, and 14 references: 9 Soviet and 5 non-Soviet. The . 
two references to English-language publications read as follows: : 
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W. Dutoit, J. Chem. Phys., 24, 111 (1927); E. Jonesan, M. Becker, J. 
Chem. Soc., 2669 (1927). 


ASSOCIATION: Otdel tugoplavkikh materialov Instituta metallokeramiki 
i spetsial'nykh splavov AN USSR (Division of High-melting 
Materials of the Institute of Powder Metallurgy and 
Special Alloys AS UkrSSR) 


SUBMITTED: August 5, 1960 
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PERIODICAL: Zhurnal neorganicheskoy khimii, ¥- 6, no. 12, 19615 2732-2737 


TEXT: Nitration conditions for the formation of niobiun nitrides of 


various compositions, and the determinati 
tics were studied: Nb powder with a eubli 


a particle size of 2 - 7 p» sodiothermically cbtained from Kj HbOF. » ¥ 


used. Nitration was carried out in a spe 
experimental results,a solid solution of 
short nitration (15 - 30 min) at ¢ 500°C. 


; fy eine tele : 7 : a 
the nitride phases Prb Fs and ¢ is formed 


phases fora at 900°¢ Nb," (f-pnase) and 1 
admixtures. +/i-sf= 98-9806 f-phases were 


ir 
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lattice constant of Nb increases. from 3.29 to 3.3: 8 with an N sencentra- 
tion (0.7% by weight, that of Nb,i (f- ~phase) (Nb = 92.0%; N = 7.1%) was 


a . 2 pa 2 A. 98 Q hy rt 
4 = 3.04 = 4.98 &. 3 na3s¢ Only obtained in a mixture with 
a 


nitria pee the lattice ¢ Bra Paes. 3: 33 §. The lat! 
porabenes of the Ji. and & 
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high N content, wer for the Sec phase’® 


(Nb = 86. Bie N= 12.5%). aha a nee 16 O bar tbe f-phase 


(Nb = 86.95%; N = 43.1%). 4 study of fi Hear E ee curves (dependenze 

oe uf Ww 1 - WT 7 nonte Bo - : Hl j bra | AG 
log ZN - leg TON = Wo sontent, Z= £3 nitration) showed that the 
nitrogen saturation was linear e of 15 i 
formation ef “MN anc one-phase Ho wy parabolic with 


of li, stream dc3s net 
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which is 56.8 kcal/mole (NbN = 61.1. kcal/mole), and to less firm Nb-N 
bonds, whereas the Nb-Nb bonds of Nb,N are firm. The microhardnesses of 
NoN = 1396 + 26 and Nb,N' = 1720 + 100 kg/mm? obtained by hot gras 
of powdery nitration products at 1850 - 1900° C and 120 - 150 kg/om* were : 
in good agreement with the ratios of the heats of formation of the 
nitration reaction and coefficients of thermal expansion 


(Nb,N = 3.261079, oN = 10.1°107° degree'). Measurements of the 


specific gravities of sintered specimens yielded extreme values on the 

curves of dependence of the specific gravities of the N concentration in 

the alloys. They correspond to the N concentration in the solid solution | ee 
of Nb and in the nitride phases f and,€.. The thermo-enf of NWwas 5.0 x 


uv/degree.The thermo-enf of Nb,N increased linearly with the temperature 


from 5 to 9 at 180°C and to 15.5 at 750°C. The resistivity of nitride 
phases increases as the N content decreases, due to the increase of Nb-Nb 
bonds, i. e., increase of the ion component in the bond. Thus, energy 
disruptions causing semiconductor properties are to be expected in N 
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impoverishment (f-phase) and decrease of the lattice defectiveness. 
temperature dependence of the vapor pressure of NbN: log p=5.1 - 20,000/T, - 
measured according to the Langmuir method, yielded a vaporization heat of 


91.5 kcal/mole, and a boiling point of ~3700°c at 1 atm. The authors 2 ‘ 
thank Frofessor G. A. Meyerson for advice. There are 8 figures, 3 tables, Xx 
and 7 references: 3 Soviet and 4 non-Soviet. The three references to 
English-language publications read as follows: B. Matthias, Jo Phys. Rev.,. 

22, 874 (1953); B. Gulbransen, K. Andrew, Je Metals., 2, 586 (1950); 


G- Brauner. J. Metals, 2, 131 (1960). 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov AN USSR 
(Institute of Powder Metallurgy and Special Alloys AS UkrSsR) 


SUBMITTED ; October 6, 1960° 


Fig. 3. Diagram of nitration unit. Legend; (1) nitrogen bomb; (2) 
furnace with Cu filings; (3) and (6) traps; (4) absorption cylinders with 
Cu filings in NH,C1 solution; (5) absorber with #80, 5 (7) absorbers with 
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L'VOV, $.N.3 NEMCHENKO, V.F.3 KOSOLAPOVA, T.Ya.; SAMSONOV» G.V. 


Blectric properties of chromium carbides, Fiz, met, 1 metalloved, 
11 no, 1:143-145 Ja '6l, (MIRA 14:2) 


1. Institut metallokeramiki i spetsial'nykh splavov AN USSR’ 
4 Khersonskiy pedagogicheskiy institut im, N.K. Krupsko7. - 
(Chromium carbide--Electric properties) 
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. fa Compositions studies Oye. and Sic-Sighh-Moot2. Rise 
hee - aa cee £6 resist oxidation when heated a ei aes 
en Weaore. The two-component mixtures pare oe Pes 
Caeacee with the Sic contents of 60, 8° ooo na ae wie amount; 
ais ete tUy eo aacavee ene stoichiometric requarener a 
ee ots L Pagwecias less than 53 B in eue ca ss 
Sine eee in the case of Sic. The sampié 
aM Si and less than 10 » in e pie Se awauies 
and cea d@ in the usual way, by compounding wi te ee eae akae 
aon BoE. oueneine and squeezing out to form rods : aed by 
pando: . psequently dried at room temperature fo) cee 
which Pe ener ee final sintering at 500 Cc; ae ee i 
ella Ae oa case of SiC-MoSia, and nitrogen in vee aaa aid Be 
S1GLSisNy-MoSio The samples were heated up to 15% ; : 
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show-:any signs of cracking after 6 hours of heating. « They were 
mounted in water-cooled clamps, but the temperature along the rods 
was found to be’ very uniform. The emission spectra of the above 
samples were studied with the help of a recording infra-red ae ae: 
spectrometer within the interval of & to 15 p. The duration of : 
emission of each spectrum was 17. minutes. The results were ses 
correlated for the general background of the dispersed light; the 
final intensity readings were taken on a mirror galvanometer with . 
: a scale accuracy of 1 mm. The emissivity was referred to the 
standard SiC globar, and plotted as relative intensity vs. 
wavelength for each sample. It was shown that the intensities of 
emission of the SiC-MoSi2 and SiC-Si3N4-MoSig samples were  E 
identical in the region of 4 to 14 p. The positions: of. maxima in 
j the. emission spectra of SiC were not affected by the addition of 

53 to 145, mol of MoSio. Additions of 6% mol of Si5N4 -to Sic 

caused displacement of maxima towards the shorter wavelengths. 

Acknowledgments are expressed to A.F.Mal'nev and A.F.Yatsenko for 

assistance. There are 2 figures, 5 tables and 10 references: — 

& Soviet and 6 non-Soviet. The four most recent references to 

English language. publications read as follows: R.A.Friedel, . 
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A.G.Sharky. Rev.Sci.Instr., 18, 928, 1947; 
S.Silverman, J.Opt.Soc.Amer., 38, 989, 1948; 
- J.f.Steward, J.C.Richmond, Science 12%, 940, 1956; J.Res.Nat. 
Bur. Standards , 59, 605, 1957; : . 
W.JI.Spitzer, D. Kleinman, D.Walsh, Phys. Revs, 113, 127, weet 
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that ReSing is a semiconductor, The width of the forbidden 

zone is about 0.13 eV. The electrical resistance at room 
temperature is about 102 ohm-lem-l, At this temperature the Hall 
coefficient has a positive sign, The conductivity is of the hole 
type. The concentration of admixture current carriers is about 
1015¢m-3, The resistance to oxidation was tested at 1400°C, 
The change in weight during oxidation stops after 30 min oxidation, . 
because of the protective film of silica formed’ on the surface, 
The film had a coarse grained polyhedral structure, The : 
electrical resistance of the sample during oxidation did not 
change, showing that oxygen was not penetrating the sample, 

ReSig has a tetragonal structure with. a =%3.131 and c = 7.676 &, 
There are 1 figure and 13 references: 7 Soviet and 6 non-Soviet, 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov 
AN UkrSSR (Institute of Powder Metallurgy and Special 
Alloys AS UkrSSR) 


SUBMITTED: July 16, 1960 
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AUTHORS : Koval'chenko, M.S, and Samsonov, G.V. 


BO ee 
- TITLE: Relaxation processes during hot pressing of 
‘molybdenum carbide 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.12, No.l, 
pp.145-148 


TEXT: The density of sintered powder compacts, prepared.by the 
hot pressing method, depends, in addition to other factors, on the 
manner in which the pressure is taken off the pressed component. 
If the load is taken off the compact at the sintering temperature, 
the size of the compact gradually increases (i.e. its density 
decreases) after the removal of the load. The object of the 
present investigation was to study this after-effect ("relaxation 
elasticity") on hot-pressed MooC. A MooC powder, prepared by : 
direct reaction between molybdenum and carbon and characterized by 
a particle size of 0.5 to 40 p, was used in the hot pressing : 
experiments carried out at 2000 to 2300°C on a manually-operated 
lever-actuated press. The powder, placed in a graphite die of 

8 mm diameter, was sintered for 2 to 5 minutes at a given 
temperature under a pressure of 115 kg/em2, after which the load - 
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was taken off and the compact was held at. the temperature for a 
further 0 to 20 minutes. The compact was then rapidly cooled.and 
its density determined by the hydrostatic weighing method. The 
results are reproduced in Fig.1, where the density (g/cm) of 
sintered compacts is plotted against the sintering time (minutes) . 
at temperatures (°C) indicated by each curve, the broken parts of . 
these curves relating to sintering under pressure. It will be seen 
that upon the removal of pressure from the compact its density. 
decreased with time to approach an equilibrium or quasi-equilibrium 
value PP. whose magnitude depends on the temperature and the 
density attained at the moment of removal of the pressure. Since 
the rate of decrease of 9 should be proportional to the . 
relative difference QP/Po. between the attained and the 
equilibrium values, it can be shown that 


Oop = conste (2) 
Po 


where t is the sintering time after the removal of pressure and 
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‘Hence, the time-dependence of Oa ae: a3 
and this was, confirmed by the results 

It was shown also that OE ae ge 


‘t is the:relaxation time. 


‘In(Ap/P,) should be linear, 
of, the present investigation. 


Seaette, oe ee (a ee AS 


“where T is the absolute temperature and U ‘is the activation — * 
energy for the process’ Studied, _ Since it was found that ,in the. - 
case under consideration U = 75200 cal/mol and’ To = 6.99 secy i. 


Eq.(4) becomes . ee 
7 . 38850 

t #0699 @. - 

the sintering temperature and the © :: 


ticity of the: sintered material 
There are 


>This means that an increase in 


resultant increase in'the plas : 
brings about a decrease in the relaxation time. 


'3 figures and k Soviet references. 
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AUTHORS ;: Vaynshteyn, E.Yee» verkhoglyadova, T.S-; 
Zhurakovskiy, Ye.Aes and Samsonov, G.V. 


TITLE: The fine structure of X-ray absorption K-spectra 
the metal in the homogeneous region of titanium 
nitride 


PERIODICAL: Fizika metallov i -metallovedeniye, v.12, no.3, 1961, 
360-364 


TEXT: X-ray spectrographic studies of titanium carbide were 
published earlier. The present work investigated the effect of 
concentration changes of the titanium nitrogen system in the 
region where only the phase TiN exists (30-50 at.% N). Samples 
containing 11.7, 12.8, 14.7, 15.4, 17.55 18,1, 18.8, 20.6, 21.2 
and 22.4 wt.% nitrogen were prepared by the method given by Semsonov 
and his team (Ref.5: Sb. Metallokeramicheskiye materially i 

metody ikh issledovaniya, AN USSR, Kiyevs 1959, p-53 (Symposium: 
Cermets and methods of studying them, AS Ukr.SSR, Kiev, 1959, p-53). 
X-ray phase analysis showed that in all the specimens only one. 
phase existed with a NaCl-type lattice having a: parameter 
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X-ray spectrographic studies were carried out on apparatus 
described earlier by I.B. Staryy, (Ref.7: Izv. AN SSSR, ser. fiz, 
1958, Voi.20, 798). The crystalline structure of titanium 
nitride is always octahedral. Decreasing nitrogen content in the 
nitride phase, although maintaining the octahedral coordination, 
should lead to a reduction in the role of the p-functions, 
decreasing their contribution to the d-band and therefore 
decreasing the coefficient of absorption in the corresponding 
spectral region; this was actually observed for all compositions, 
except those with 21.2 and 22.4 wt.% nitrogen, which very nearly 
correspond to the stoichiometric composition of TiN. Another 
explanation of the change in the fine structure of absorption 
spectra is that in the nitride phase there is a considerable 

ionic component in the bonds which decreases with transition from 
the samples deficient in nitrogen to the compound with 
stoichiometric composition. This is confirmed by results of 
measurements of the electrical properties and microhardness of the 
samples. S.N. L'vov and V.F. Nemchenko are mentioned in the 
article for their contributions in this field. 
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There are 2 figures and 16 references: 13 Soviet-bloc and 3 non-. 
Soviet-bloc. The English language “reference reads as follows: 
Ref.12: G. Kimball, J. Chem. Phys, 1940, Vol.8, 188. 
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AN USSR (Institute of -Powder Metallurgy and Special 
Alloys, AS Ukr.SSR) 7 
Institut neorganicheskoy khimii Sibirskogo 
otdeleniya AN SSSR (Institute of Inorganic 
Chemistry, Siberian Department AS USSR) 


SUBMITTED3 January 2, 1961 


Card 3/3 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0" 


Piaeg Lae ae RIL Ee nin A Yee oem 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0 


= Wo Ske rake 
(ov 2b" : $/126/61/012/004/021/021 


WM 44760 £073/E535 | 


AUTHORS : Verkhoglyadova, T.S., L'vov, S.N., Nemchenko, V.F. 
and Samsonov, G.V. aoa Oa, : 


TITLE: Electric and galvanomagnetic properties of chromium 
nitrides : ‘ 


PERIODICAL: Fizika metallov i-metallovedeniye, v.12, no.4, 1961, 
622-624 : 
TEXT: In the system chromium-nitrogen two stable nitride 
phases are known - Cr,N and CrN. According to one of the authors 
(Ref.1: Samsonov G.V. Zhurnal strukturnoy khimii, 1960, 1, 447) 
these are characterized by a combination of metallic and ionic 
bonds, whereby the latter predominate to some extent. This is 
due to the high ionization potential of the nitrogen atom and the 
low acceptor ability of the incomplete d-shell of the chromium 
atom. This assumption on the nature of the chemical bond in 
nitride phases of chromium is confirmed by the results of X-ray 
structural investigations, according to which: the chemical. bond in 
the higher nitride Cr,,N approaches the type of bond of the 
chromium oxide Cr,,0.. In this paper the electric and galvano- 
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magnetic properties of chromium nitrides are studied. The compact 
specimens were produced by sintering briquettes with @ porosity of 
20-25% pressed from powder of electrolytic chromium, ‘The sinter- 
ing was at 950°C (for alloys with a composition approaching CrN) . 
to 1300°C (for alloys approaching the composition of Cr,,N) for 
durations of 3 to 4 hours in nitrogen which was ‘carefully purified 
from oxygen. The porosity of the specimens varied between. O and 
5%. This method of preparing specimens. enabled avoiding changes 
in their phase state and the formation of carbonitride phases 
which are unavoidable in hot pressing of preliminarily manufactured . 
chromium nitride powders. From thus produced specimens the 
specific electric resistance O and the absolute coefficient of 
thermo e.m.f. Ons the Hall coefficient R and the thermal 
conductivity »% were determined, The results are entered ina 
table, which also contains data from the literature for pure 
chromium as published"by A. Ye Vol: (Ref.4: Stroyeniye i svoystva 
dvoynykh metallicheskikh sistem. v.l, Fizmatgiz, M., 1959) and 

S. Foner (Ref.5: Phys.Rev., 1957, 107, 1513). It was found that 
in contrast to most of the intermediate phases (including chromium 
Card 2 3/ x (Structure and properties of binary metallic systems) 
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carbides), the resistance of chromium nitrides increases from the 
lower nitrides to the higher ones. Similarly, the Hall 
coefficient and the thermo e.m.f. coefficient increase with 
increasing nitrogen content. On the other hand, the. thermal 
conductivity of the higher chromium nitrides:is-lowerr than of the. 
lower chromium nitrides. This behaviour can be qualitatively e 
explained on the basis of the electron structure of chromium 
proposed by Ye. S. Borovik and V. T. Volotskaya (Ref.7: ZhETF, | 
1959, 36, 1650) who assumed that the electric conductivity of Cr 

is basically due to highly mobile holes and electrons in.the. 7 +" 
overlapping - ‘ts- and 4p-bands. With some degree of appruximation 
this enables utilizing the known expressions of the Hali coefficient | 
and the electric conductivity for the case of two types of 
carriers and to determine the numerator (n_u® - niu ) = 6 of the 


Hall coefficient. The appropriate values are given in the table. x 
The chromium nitride CrN can be classified as an electron semi- 
conductor, the use of which is promising as a negative branch of 

high temperature thermocouples (particularly for operation inside 
nitrogen) and also for producing thermoelectric transducers of heat 
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into electricity with an efficiency of up to: 18- 20% it paired for 
instance with MnSi. There are 1 table and 8 references: © ea as 
7 Soviet-bloc and 1 non-Soviet~-bloc. The English- language : 7 ¥ 
reference is quoted in the text. ; E 


ASSOCTATIONS: Institut Pet aa i spetsial ‘nykh 
splavov AN UkrSsS 
(Institute for Cu sudes and Seaeaan. Alloys AS ukrssR) 
and 
Khersonskiy pedagogicheskiy imeni N.K. Krupskoy 
(Kherson Pedagogic Institute imeni N.K.Krupskaya) 


SUBMITTED: March 7, 1961 


Card 7 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0 


SREOET POC RY SESE LI Te Hat ROE BE PPI GA ETE ae Me Re er reenter 


SANSONLY, G.V.3 YASLPGUANA, O4.3 LAPToVA, EP. 
nefractory yreducts meade fren cerium dioxide. Ogneupory 26 no.1: = 
— (MIPA 14:2) 


Adw!2 61, 


1. Institut uctallokeramiki i spetsial 'nykh splavov AN USSR, 
: ais) (Cerium. dioxide) 


(Ecfractory vateri: 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0" 


BRIERE ex nemenr nee ater manes err ne 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0 


SAMSONOV, G,V.; KISLYY, P.S.3; PANASYUKs A.D.3 STREL'CHENKO, A.G.; 
KHAVRUNYAK, I.G.3; SERIKOVA, G.N. 


iim boride thy s for thermocouples. Ogneupory 26. 
Zirconitm bo P ‘ co E TUMIRA 14:2) 


no. 2:72-74 '61.. 
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(for Samsonov, Kislyy, Panasyuk). 2. Institut avtomatiki Gosplana — 

USSR (for Strel'chenko, Khavrunyak, Serikova). : ee 
(Thermocouples) 
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AUTHORS: SoS Dalits 7 Radzikovskaya, S. V. 


TITLE: Chemistry of Sulfides of Rare-earth Elements and Astinides: 


PERIODICAL: Uspekhi khimii, 1961, Vol. 30, No. 1, pp. 60-94 


TEXT: The present paper systematizes and generalizes the existing 
experimental data on sulfides of rare-earth elements and of actinides. The’ 
structure and properties of this class of compounds are dealt with in 

Refs. 1 to 17 (Figs. 1-3, Tables 1-5). The physicochemical properties of 

76 sulfides and.oxysulfides are listed in Table 6. Of the main preparation - | 
methods, the following are described briefly: 1) Direct reaction of metal 
and sulfur (Ref. 15), 2) Interaction between metal powder and hydrogen oo 
sulfide, 3) Action of hydrogen sulfide on metal oxides (Refs. 30, 51, and 

52), 4) Thermit reduction, 5) Preparation of sulfides from hexasulfides 

(Refs, 24,78), 3 Interaction between metal salts and hydrogen sulfide 

(Refs. 53,54), 7) Thermal dissociation of higher sulfides yielding lower 
sulfides (Ref. 38). The preparation methods of ‘oxysulfides are mentioned, 

The method described in Ref. 55 is suggested for preparing thiosulfates of 
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and Actinides BO13/B055 
the type Me.(S,0;) 33 which are structurally related to oxysulfides but 


possess the properties of salts. Data on the following sulfides and oxy~ oo 
sulfides are available: the only scandium sulfide described is Se,85 7 ; 


(Ref. 17), the yttrium sulfides and -oxysulfides described are YS, ¥587° 

Y,839 YS, and Y,0,5 (Refs. 18-20, 22 and 56), lanthanum forms several on 8 
sulfides, LaS, La,S,» La,S;, LaS, as well as La,0,8 (Refs. 15,18, 23-25, 
29,56,57, and 76). The sulfides and oxysulfides of cerium, of which the 
following are known, have been investigated thoroughly owing to their 

promising possibilities of application: CeS, Ce,S), Ce,S, (a, B andy 
modifications) and Ce,0,5 (Refs. 2415) 185195 22, 30-325 515 525 54s 565 98s 605 

and 61) - (Figs. 4-7, Tables 7-9). Of praseodymium, neodymium and samarium, . 

the sulfides of composition Me5, Hes Sy: Me 8, and the oxysulfides Me,0,8_ 


have been described (Refs. 15,16,2%,25,27;29,56 and 62), The following 
europium sulfides were found to exist: EuS, Bu, 4? Hus, 84 and the oxy~ 
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sulfide Eu,0,S (Refs.°29 and .34). The gadolinium sulfides Gas, Ga,S, 

(a and modifications), GdS, and Gd,0,8 (Refs. 18,29 and 35) are known. 

The only sulfur compound of terbium described is the oxysulfide Tb,058 

(Ref. 29). Dysprosium was found to form the sulfides Dy <8. Dy 98, (a, p = 4 

and 6 modifications) DyS, and the oxysulfide Dy,0,8 (Refs. 21,29 and 56). - 
Holmium oxysulfide Ho,0,8 (Ref. 29) was obtained in a similar manner as 

Gd,0 S. Like dysprosium, erbium forms sulfides of the type Ers, Er,So, ; 
Er,5, as well as Er,0,8 (Refs. 18,21,29,35 and 56). Thulium oxysulfide - “s i) 
Tu,0 ‘ 


2 
5 
2 
f 


S (Ref. 29) was obtdined in a similar way as the other oxysulfides. 
Th ollowing sulfides and oxysulfides of ytterbium are known: YoS, 44 
OSs 335 YDS, 4g Yb,8, and Yb,0,8 (Refs. 18,22,36 and 56). Lu,0,8 (Ref .29) 
is the only sulfur compound described.of lutetium, and the only one known 
of actinium is Ac,8, (Ref. 57). The sulfur compounds of thorium have been 
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studied as thoroughly as those of cerium, i.e. ThS, Th,5,, Th,S_ {or 

ThS, 5) and ThOS (Refs. 1,10,38,40-42 and 63-71) - (Fig. 8, Tables 10-13). . 
The only sulfur compound known of protactinium is the oxysulfide PrOS + 
(Ref. 43). The following sulfides and oxysulfides of uranium are known: OV 
US, U,S,5 U,S.s US, (a, B and ~ modifications) UOS, and U0S (Refs. 32,42, 


45-48, 72.and 73). Of neptunium, the sulfide Np Sz and the oxysulfide 


NpOS have been described (Refs. 1 and 49), and of plutonium, the sulfides 


PuS, Pu,S;, PusS4s and the oxysulfide Pu,0,S (Ref. 50). Similarly to _ 


plutoniun, americium. forms Am,S; and AmSO (Ref. 15): Though most of the 


sulfides of the rare-earth elements and actinides have not yet been 
investigated thoroughly, it is possible to predict their practical applica- 
tions. Foremost, cerium- and thorium sulfides can be. used for the produc~ 
tion of refractory materials. Sulfides are also used in semiconductor 
engineering, as catalysts, thermoelectric generators, high-resistance 
volumetric resistors, and for the preparation of antifriction materials 

and solid lubricants. Ye. S. Makarov, V. V. Serebrennikov, and N.P.Zvereva 
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are mentioned. There are 8 figures, 13 tables, and 78 references: 19 
Soviet, 18 US, 1 Australian, 4 British, 26 French, 13 German, and 1 
Ttalian. 
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AUTHORS: Samsonov, G.V., Paderno, Yu. Be, Ereyngod ie, S. ue 


TITLEs Preparation of {an thands Hexaboride 


PERIODICAL: Zhurnal Prikladnoy Khimii, 1961, Vol. 34, No. 1, pp. 10-15 


TEXT: The preparation of lanthanum hexeaboride from lanthanum oxide and 

boron carbide or boron was investigated and optimum conditions in vacuun — 
were determined, Hexaborides of rare-earth metals are of interest since 
these borides (especially LaBg) are used as materials for power-tube catho- — 
des. A method is presented to establish the best conditions for obtaining 
also hexaborides of the other rare-earth metals. The pulverized materials 
Lay Oz, B,C and B were mixed in stoichiometric compositions corresponding to 


tné équationss Lag0; +3 BC —>2 abe +30 = (1) oF 

Lag0s + 15 B — 2 LaBg + 3/2 Bo0, . (2) 
and then sieved and priquetted. The ‘briquettes were fired at the tempera- 
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Preparation of Lanthanum Hexaboride 


ture investigated in a vacuum oven 
controlling the change of pressure 
dependence of the pressure on the 
B,C is demonstrated. 
x-ray analysis with a 


mental results are presented in Tables 1 and 2. 
terminate after 1 hr at 4,500-1,600°C. 


start at 1,200-1,300°C and 


timum temperature is in the range of 4,500-1,600°C. 
At higher temperatures losses of lanthanum due to 


carbon-free product. 
poration take place in reaction (2). 


was determined by tensiometric analysis with -112.316.5 
ture dependence of the true specific heat of LaBp is c¢ 

The obtained value for the nese 
ole) confirms the theory of de- 
electron configuration. 
following papers were mentioned: 


cal/mole-degree. 
the corresponding value for CeB 


connection with preparations of porides the 


and the reaction rate was determined by \ 
for different temperatures. ! , 
holding time in the reaction of Lag0s with 
The obtained products. were subjected to chemical’ and 
PK,O,(RKD) camera and Cu-source. 


(-81 kcal/m 
pendence of the thermodynamical stability on 
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In Fig.1 ths 


The obtained axperi- — 
(1) and (2) 
Thus op- 
Reaction (2) gives a 


Both reactions 


evae 
Approximate heat of formation for ‘LaB 
kcal/mole. Tempera~ 


ae 2467342004010 2° 
of formation compared with 


In 


G.V. Samsonov, Yu.B. Paderno, SOV Patent No. 121561 (1959); G.V.: Samsonov, 
A.Ye. Grodshteyn, 
ka 3,148 (1959); Yu.B. Paderno, 7.1. 
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SSSR, 125,317 (1959); G.V. Samsonov, N.N. Zhuravlev, Yu.B. Paderno, V.R. He 


lik-Adamyan, Kristallografiya, 4,538 (1959). There are 4 figures, 3 tables - 


- and 21 references: 15 Soviet-bloo and 6 -non-Soviet-bloc. The references to. 
' the English-language publications read: as follows: . E. Felten, I. Binder, 


B. Post, J.Am.Chem.Soc., 80,3479 (1958); J. Lafferty, J.Appl.Phys., 22,299 


(1951); 4. Searcy, C. Myers, J.Phys.Chem., 61,957 (1957). - 
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/1.13 PR 0 | 
AUTHOR: - Sleptsov, V. M., Samsonov, G. V- | | 
TITLE: Preparation of boron nitride by nitration of a mixture of boron 


anhydride and carbon ee 


PERIODICAL: Zhurnal ~ prikladnoy khimii, v. 34, no.::3, 1961, 501-505 _ _ 
: sed on the method proposed by A. stihler and F. Elbert fRef. 5: 

ee 46, aoe Cia) the production of boron nitride by heating Hote mpabalars 

with. carbon black in a flow of nitrogen at a temperature of ee ee 

ing to the reaction B203 + 3C + No = 2BN + 3CO was investigated. rani ee 

called also "white grapnite™, is 4 erystalline substance with Pts : oi ae ) 

melting point, low thermal conductivity, high resistance to ee ee ane “ 

which make it suitable for refractory produets and also as admixture fo £ ul 


temperature lubricants. Several methods are known for the preparation of boron 
nitride and are reviewed by the present authors in a prior paper [Ref. 1: Voprosy 
poroshkovoy metallurgii i prochnosti materialov eee (1a58) T sy Arent 
+ 2 SSR (Ed. AS UkrSSR)., 5, ae 

and material-strength), Izd. AN U . 

‘ oan of ‘these methods is nitration of boron anhydride by ammonia gas, but 
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considerable difficulties are encountered in the purification of the final 


product from the calcium oxide 
stBier's method by using caxpon black simultaneously 25 
ing agent for boron anhydride, 


product was contaminated wi 


tions of this procedure wer? made 
centered on devel»7ing & petter contact between the reacting solids, | 


temperatures, 


‘earrier™. An expedient development was made in 
Noarrier™ and as reduc- 
“put rather low (266) yields were optained and the 
+1; carbon, For this reason more detailed investiga- 


in the present work and attempts at improve- 


and on finding optimum 
(varying the ratio) 


during 1 hour, sieved (60 ren sieve) and boric acid was dehydrated by heating 


according to M. S. Maksimer. 
kataliz" ("Kinetics 
sinter product was obtainec 


product was ground, sieved 


that with stoichiometric ¢i 


carbon black) a heavily cé 
20, 15 and 10% by weight ¢ 
the sintered product incre 
obtained in nitrations at { 
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(1960) ]. :) Thus a” porous 
{th a thin boric acid film on earbon black.-: The 
ied finally nitrated. Preliminary tests demonstrated 
; positions (71% by weight H3B0- (and 29% by weight ~. 
] on-contaninated product is ob ained: Thus only 25, 

ioen black was added, and the duration’ of grinding . 


v. Samsonov [Ref. 


$24 correspondingly up to 8 - 10 hours, Results 


300 - 1,900°C show that the reduction of B,03 is 
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completed above 1,600°C. Maximum nitrogen content in the product’ is attained 
with 10% carbon black in the charge and decreases for 15% and 20%, and decreases. 
sharply at 25% carbon plaeck’ content, ©The: following mechanism of reduetion is 
proposed by the. present ‘authers? The reaction consists of the reduction ef boron 
anhydride with carbon black to boron and subsequent carbonization or nitration of 

the latter, At-a low carbon content in the charge all carbon is used for reduc-. 
tion and the excess boron anhydride evaporizes decreasing thus the yield. In- 
éreasing carbon content. in ‘the initial mixture increases the amount’ of reduced 

poron anhydride, decreases nitration degree and increases ‘the yield, Maximum 

boron nitride yield: is obtained at 1,600 - 1,700°C when high ‘volatility of Bo03 

is depressed by reduction and nitration. Optimum conditions for’ the beron nitride 
production are: 3 hours nitration at-1,700 C and @ carbon black eentent.of 15% © 

in the. initial mixture, A further impreyament “is effected.by two-step nitration, ° 
i.e, first to 1,500°C and then to 1,700°C, The’ typieal chemical composition-of 
nitride obtained in this way is: 43,1 - 43.4% B, 55:2 -.55.96 N and up to 0.1% 

C, Corresponding experiments demonstrated in the present work that the results 
obtained by St¥hler were insufficient, because of the small reaction surface 

between the reactants by simple mechanieal mixing, Thus only 3-4% yields of:a, 
highly carbon-contaminated product were Gbtained, There are.2 figures, 1 table 
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and 7 references: 5 Soviet-blos eal 2° non-Soviet-bloc. 
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Tables. aneeuthe of: nitrati on ‘of sintered’ Y produs ts of boron: anhydride and ‘carbon 


black-in a flow of nitrogen’ 
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AUTHORS : Radzikovskaya, S. Va». Samsqnov, G. Vv. 5 . 

TITLE: Vacuum-thermic metacd for the: preparation of: cerium. and lanthanum 


monosulfides | 
PERIODICAL? “Zimrnal piikladnoy khimii, v. 34, no. 3, 1961, 671 - 672 


_ TEXT:, A methed for the production of monosulfides of rare-earth metals is 
described which allows for @ large-scale production of these compounds used 4s 
components in refractory materials, in parts of radio- and electric engineering 

‘apparatus, as well as investigations of: their physical and chemical: properties. 

The method is based on the reaction MeoS3 + Me203 ,+, 30 = 6MeS + 300 carried out oe 
in vacuum and was. tested by manufacturing ce 4um and lanthanum monosulfides, The a 
sulfides Ce,3 and LagS3 ‘were obtained by a ‘reaction of CeO or. Lap03 with dry | 
hydrogen sulfide at 900 ~ 1,000°C, The reaction -Me03 +.C = Me + C0, MesS3 + Me = 


= MeS was proved experimsutally by the reduction: of Ce05 with carbon black at tem- ~ 
peratures from 1,000 to 1,700°C, The results show that until 1 400°C reduction 
occurs rather slow; the rate :tses sharply at higher temperatures attaining almost 
the maximum at 1,600°C, Simltaneously with cerium metal, apparently cerium oxy- 
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carbides and instable carbides. ans formed. which are also converted to ceri oS as metal, 
“The ‘reaction ‘Cen83_ F605 + XL = 3%e8 + CO was carried out in- vacuum, (10"" > 1074 
torr) in the-temperature range 1,000 - 1 5700°C with briquested “(Bx “10 mm) samples, 
and a hoiding time at each temperature for,1 hr, The obtained reaction. products 
contained © still a considerable amount. of. oxides and oxysulfides, as well as free 
carbon (up to 1%). Thus the next experiments were ea out with additional 
amounts of 10 - 80% Ce,S (related to the weight of Ce,83) The obtained results 
(see Table) demonstrate ey cerium monosulfide with stotchiometric compcasition | 
and lowest content of impurities is obtained with a 70% admixture of CepS36 The 
lather can be added immediately to the initial charge and the reaction can he car- 
ried out in one step. Nevertheless, 4 two-step heating with intermediate grinding 
of the product is more effective, Corresponding experiments with lantharmmm de- 
monstrated that no additional admixture is necessary in this reacyion, bes twa- 
~stage heating at 1 ,650°C with iatermediate grinding of the product, Fhus lantha- 
num monosulfide obtained contairs Lazgtay 81.2%. Spoung 18.6% and Serres O el ee 
Both monosulfides are of golden~yellowish color and their X-ray structure and lat- 
tice are similar to corresponding data in the Table. There is 1 table, 1 figure | 
and 3 references: 1 Soviet-bloc and 2 non-Soviet-bloc, The references to the Eng- 
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lish~language publications read as follows: F. McTaggart, Austral, J, Chem., 11, 
471 (1958); E Eastman, L. Brewer et al.; J, Am, Chem, Soc., 72, 2248 (1950). | 


ASSOCIATION: Institut metallokeramiki 1 spetsial'nykh splavov AN USSR (institute 
of Powder Metallurgy and Special Alloys of the AS UkrSSR) 


SUBMITTED; June 16, 1960 
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AUTHORS ¢ Samsonov, GeVes Makarenko, GeN-; and Kosolapova,y T,Yae 
TITLE: Preparation and properties of yttrium monocarbide 


PERIODICAL: Zhurnal prikladnoy khimii, vs 34, noo 7, 1961, 
1444 - 1448 


TEXT: Of all yttrium carbides the highest practical interest is in 
vitriup monocaroide YC, whose properties in contrast to YC2 should 
be closer to the ehemically stable carbides of transition metals 
of the V period (girconium, nicbium, molybdenum) : Literature does ‘ 
not give any data on existence of this carbide, hence the present 

werk deals with the investigation into the possibility and condi- 

tions of its préparavion and study of some properties. To prepare 

YC use is mads cf vacuum reduction of yttrium oxide, with carbon, 

by the foilowing reaction; 


Y 30, - 50 = 2YG + 3C0. 
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the products of reduc- 


After explaining the preparation methodology 
tion-carbonization wer ralyzea for yttrium content, total and 
free carbon, Te analysis was » ity, since the products of rée- | 
duction decomposed in air. The results of analysis are given in 
Table 1 and Fige Ls 
Table lo Results of experiments +o prepare Yo (change of stoichio~ 
metric composition) - 
1~ temperatures So, 2 - gt. of priquettes; z= jnitial; 
4 ~ final, Ai 5 - decrease in wt #3 6 - calculated wt- of bri- 
ages BOCena se ratio A/B: %: B= heating times 
%; 10 - total C; li_- free C; 12 7 G com- 


pined; 13 - c@ total; i4 ~ NoDe3 15 - N.Do; 16 - samples melted; 
a calculated on carbide phase YC ? Oem = 


a C + a , 
= totes - ates x 100 hs 
free 
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“fable 1. (Cont'd). | ae 
: Woy Beats s -TABJINUA 1 i” a 
PosyubTatMl OMNTOS nO Npwrotonteannwo MonoKAapOHAA MTTPHA 
: (maxTa CTEXNOMETPHTECKOTO cocTtasa) ‘. ; 


; a ; ; ae 
2 laser] 2 | af | | fo) emmmn w= ; 
. oe ‘~ 

iad 3 | s § 
rat = . 

«f [6] @ @! Cae, | aa] = @ | @+| Bu 
E~ | 8 Fe 5 egy ST |. k= ff 8 8 
2G | Fs | 2¢ 3 SEE | zs 23 3 & A 
ee | £2 | = > ess | 62] ae [ » lo o cS) 


4000 | 10.20; 9.90] 3.0 7.20 {4387 | 246 | 62.0 | 248] 248 | neo6H. 

+ 4400 | 40.45 | 10.15} 28 8.22 124 2.00 | 64.1: | 21.3 21.2 | ne 062, 
1200 | 9.90} 9.82}; 0.8 6.99 140 | 2.46 | 63.0 | 20.4} 20.2 | neo6s. . 
4300 | 10.99 | 10.70} 2.6 7.78 138 2.46 | 63.0 | 20.4 20.4 | He o6x. t 
4400 | 7.99 | 7.65} 4.2 5.64 {135 | 233 | 629 | 204} 20.6 | xeo6n. é 
1500 | 9.78} 9.30] 4.9 6.90 ]135 | 2.00 | 63.2 | 204} 201 | neon. ! 
1550 | 3.12] 2.85] 8.6 2.46 116 2.50 | 64.6 | 18.2 40.6 
{600 | 7.55 | 6.04] 20.0 5.33 14113 | 3.46 | 748 | 15.6 47 414 
1700 | 9.94 | 7.74{ 22.1 7.02 (410 | 3.46 | 77.4 | 14.4 | weo6my} . 144 
4800 | 10.22 | 7.65) 25.1 7.21 {406 | 3.00 | 8.0 | 140 | neo6e.} 14.0 
1850 [414.10 | 8.50] 23.4 8.73 97.8 | 2.00 | 83.2 | 14.4 | ne o62 14.4 
1900 | 8.85 | 5.95} 32.7 6.25 95.1 | 3.46 | 85.3 | 12.0 | me 068.4 12.0 

Gard 3 /6 2000 | 6.95 Oopasen pacnozasnacag)| 3.16 | 78.0 | 155] | 0.31 15.3 
ral : . 
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Fig. 1. Composition of reduction —. eae 
products against temperature. . a 


Legend: V - concentration (4); 
G — ratio A/B (see Table 1}; 
D — temperature °C; 1 - coeffi- 
cient A/B; 2 - yttrium concentra- 
- tion; 3 - combined 0; 4 - free 
carbon; 5 -— total C + Y; 6 - cal- 
-eulated concentration of Y; 7 - cal- 
culated concentration of carbon. 


“7 7000 no 0 DN 


- pao. 4. Sasmemmocrs cocrasa npoayHron pe: a 
“ / . QKQEM OT TeMLepaTypH. ae BS 


B—conepmanne (%), [—ormouenxe A/B (1a6s1.),° . 
: {i — remmepatypa (°C). ; 
1—noeddmanenr AB; #—coaepmamte mrrpri, 3— 4 
: ro KE CRABANHOrO Yrnepona, @—TO me cRodogsoro’ 
 % : .. | -ypmepoaa; 6 — cymua copepmannt Cogm + Y3 © — pace ae 
Card 4/6 : ‘ -\._. gersoe conepmanne Y, 7 — To me yraepona. ee 
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It follows from the above data that combined carbon agrees with 

the calculated value for the formation of the YC phase and free 
carbon practically disappears at 17009C; similarly the yttrium con- 
centration approaches that of YC at 190000; at this temperature 

the sum (yttrium content + total carbon) is more stable and appro- 
aches an accuracy of analysis of 97-98 4%. Above 1900°C the yttriun 
carbide melts with a loss of yttrium by evaporation leaving a li- 
quid phase rich in carbon. At temperatures of 1900°C and time of 

2,5 . 3 hours a uniform product is formed, golden colored, having 

a mean combined C content of 12 %, free C, equal practically to 

vere whieh agrees with carbide yo (theoretical combined GC = 11-89%} 
Me thermal anaiysis of yttrium carbide distribution for the range a ee 
from 20 to 1100° by the method of 7,.§. Verkhoglyadova and LL. \/ 
Vereykina (Ref. 7? TsTTEIN, Me, vype 2, 14; 1960) using a protect- | 

ing atmosphere showed the absence of any transformations; the coef- : 
ficient of thermal expansion is small and equal to 1.36 ° 1071 de- 
gree~1. The specific resistance, determined by a probe method was 
equal to 4 ° 10° pQ em. Thermoelectric power determined for the 
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couple with electrolytic copper and calculated with respect to: 
lead was found to be 34.8 pV/degrecée On the basis of this data it 
follows that YC possesses semiconducting properties. The melting 
point was equal to 1950 + n0°C, Yttrium monocarbide rapidly oxidi- 
zes in air en a powdered state), decomposes with water and weak 
acid and alkali soiution; concentrated acids decomposed it slight- 
ly. Also it decomposes in air at room temperature at different ra- 
tes, first rapidly (formation of oxycarbides) reaching a maximum 
and then gradually decreasing (decomposition of oxycarbides into 
Y,03)- After 50 hours of air oxidation, the carbon content falls 
to al % and after 75 hours to 25 % There are 5 figures, 3 tab 
les and 8 references: 3 Soviet-bloc and 5 non-Soviet-bloc. The re- 
ference to the English-language publication reads as follows: F. 
Spedding, K.Gschmider, A. Daane; J. Am. Chen. Soc., 80, 4499; 1958. 


ASSOCIATION: Otdel tugoplavkikh materialov instituta metallokerami- 
ki i spetsaplavov AN USSR (Department of High Melting 
Materials, Institute of Metal Ceramics, AS USSR) 


SUBMITTED: November 5, 1960 
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- ? “4p. SAMSONOV, G.V. a 

Seat emeat of the atmosphere of analumimm = 
Temperature measur geet het, 34 no.8:38-40 Ag él. (MIRA 1439) 


electrolysis cell. ‘(Alumin um-~Electrometallurgy) 
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AUTHORS: Samsonov, G.Ve, and Kosolapovas ?,.Ya. 
is eR ernie 


TITLE: preparation of metallic chromium by the interaction _ 
of Crn05 and Cr,C, 


PERIODICAL: Zhurnal prikladnoy khimii, ve 34, 10. 12, 1961, 
2780 -— 2782 


TEXT: 3 a 43 Cr + 6 CO was studied to 


investigate the j um and also 
niobium, by an a the reac- 
tion was followed ma and the pro -examined 
both chemically and by phase (the latter pased on diffe- 
rential solubility in HCl). It was found that Cr,0; and Or G, reac- 
ted at 1200°C to give Cr7 C3 which in turn reacted with excess chro- 
mia at 4400°C to yield metallic chromium. Heating compacted stoi- 
chiometric mixtures of the two reactants between 4000-1700°C showed 
that initial interaction takes place at 4200°G. With rising tem — 
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perature the proportions of Cr,0, and Cr,0, in the product decrea- 
sed and that of Cr increased, to 95.4 % at 1600°CG. A product con- 
taining 96.0 % Cr, 0.9 % CroC and 2.5 % Crn0. was obtained on eee: 
ting the reaction mixture from 42009 to 1600°CG and maintaining the o 
latter temperature for 1 ¥Y2 hours. The oxide could be eliminated 
from the product by using only 90 % of the stoichiometric amount 
of Cr,0, in the starting mixture, but this increased the Cr Cs to 
ny 2 % The best results (98 - 99 % Cr, ~w1 @ CraC ) were obtained 
were obtained with 93 - 95 % of the theoretical quantity of Cro05- 
X-ray analysis, performed by N.N. Zhuravlev (MGU) showed the me- 
tal to be p-chromium. There are 1 figure, 2 tables and 5 Soviet- 
bloc references. 
ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov, 
AN USSR (Institute of Metalloceramics and Special 
Alloys, AS USSR) 


SUBMITTED: January 27, 1961 
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AUTHORS: Kosolapovay 7, Yae, and Samsonov, G- Ve 
Kinetics of the oxidation of chromium carbides 


PERIODICAL: Zhurnel 


der and compact chrom 
the methods 
meter of all carbides was 
specimens was 5-6 Sy 
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py & yolumetric absorption proc 
40009 C. The results obtained (Table 2) show that the oxidation of chro- 


mium carbides begins at 700° C 
temperatures 
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fizicheskoy khimii, v- 35, nO 25 1961, 363 - 366. 2 is 
A comparative study has been made of the oxidation kinetics of pow- 
ium oxide specimens obtained in 4 fairly pure state by 

described in the papers Ref. 3? Zhe prikle khimii, 22» 55, 
gh. prikl. khimii, 32, 1505s 4959). The average grain dia- 

5 - Sp 5 the porosity of the sintered cr,C, Mie 
ana that of Gr Cr, was 18 - 20 %. The dpecimens were 
and the CO, liberated by purning was determined 
hour at 400 - 


Ref. 4 3 


edures Oxidation took one 


, while the free carbon is purned at lower 
At a ratio of the specific volume of the oxide film to the 
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: ; —_— 
specific volume of the oxidized substance larger than unity, the oxidation.” 
is known to obey & parabolic relation. For chromium carbides, this rela- 
tion is “ors, = 1,62; “or,¢ = 1.77 and Yor..¢- 4.84. When interpret-_ 
ing the data obtained in the oxidation of Cr3C, at 800 - 4000° C as well as 


from the diagram of the dependence of the oxidation rate on time in loga- 
rithmic coordinates, equations yaoG° 2 1.0917 (1)3 ye28 = 36.447 (2) and 
2.1 ie 
74000 
carbide obeys @ more complicated law which is expressed py equations: ; 
Ygo0° * 97 logy + 4 (4)3 Y900° = 196 log® + 156 (5) and Y4qq9° * 400 1Logt 


+ 672 (6). The oxidation isotherm of Cry x06. at 800° G is expressed by the 


o = 50.23% (3) are obtained for oxidation. The oxidation of cr_cr, 


wt’ parabolic equation Yano? . 28.47 (7) and that at 900 and 4000° ¢ by the 


logarithmic equations Ygqq° * 400 logt + 98 (8) and Y4Q99° * 96 Logt+165(Ye 
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: It Pollows ‘from the’ Poets: obtained’ that ie shesantes of. ‘oxidation’ differ 
for different carbides and changes: with temperature. For the dependence of 
_ the rate constant of the oxidation of powder carbides on tempefature igs Pe 
ene equations heres - logke, “C _m: 2. +98. -, 15550/t (10), Hotta C. 
2: 


= 4. 15 - - 1903/2 (12). The’ compact ww 


ae 30 + 17476/t (11) and 16, G 
2376 
. c¢imens were oxidized andes continuous. weight hetemnie eta ‘for ‘four. hours - 

' at 700 and 10009 C; . the results are given in Table 3. The following loga 
rithmic relations hold for the. oxidation of the compact specimens OF 2 


— carbides yoogo = 1.5 logt - 1.4 (13), Yg00°. = 3.5 logt 7303) and ¥4000° = 


= 14 log - 17.7 (15). 

There are 3 tables and 5 referencess -3 soviet cviba.: and 2 non-Soviet- -bloc;. 
1 reference to English language publication reads as follows: N. Pilling, 
R. Bedworth, J. Inst. Metals, 29, 5295 1923. : 


if 
ASSOCIATION: Akademiya nauk USSR, Institut igvaViekesasina 4. ‘ epetasplavov 
. (Academy of Sciences. UkrssR, Institute of Powder, i Motallurey 
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J TITLE: Metastable hydride phase in the niobium - hydrogen system 

7 PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 4, 1961, 900 - 904 

nf 

s TEXTs A study has been made of 


the kinetic rules governin 
of niobium powder. The phases arising in this soniee cian were subjected to 
both chemical and Xeray analysis. The niobium powder contained 99.8% Nb 

the rest, tantalum). The apparatus employed for hydrogenation is schemas 
tically shown in Fig. 1. The chemical analysis of the reaction products _ 
was made in analogy to the analysis of titanium- and zirconium hydrides, ap 
described in Ref. 5 (Sb. “Metody analiza osnovnykh materialoy primenyaye- 
mykh v elektrovakuumnoy promyshlennosti", ch. 1, 1959, str. 85) The ine 
vestigation revealed that the maxinun absorption of hydrogen by the nioew 
bium powder is attained in a time which is the shorter, the higher the 
temperature, The strongest absorption of hydrogen (~ 60 atom) is 
attained at a hydrogenation temperature of 600°C after 2-4 houra The 
course of absorption isothermal lines at 600 and 700°C is indicative of 
Card 1/6 
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sition NbH, 5, 


tent of the -phase, 
in the composition NbHy g 


units) to 3-405 kk units in the comp 


Es g the NbH, 9 
asus ene drogenation 

ene eae ously high hydrogen content pepe ace paras 

phase, in cal rature rise and insroneise 

taking more ti of niobium, in which t 

meterse it re 


mal | 
ey oe at 4 all the ele-. 
1 nta er of hydrogen gtomBe 
mentary cells co 


tempe 
me, or with & 
presents the lattice 
jn the same numb 


The remaining . 


cara 2/6 


e 
y 
rl 


gy oo Bee oa 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0 


2200), 
. 3/076/61/035/004/612/018 
Metastable hydride phase in oo. B106/B201 
hydrogen atoms occupy irregular positions, so that hydride NbH, 34 repres 


sents no well-ordered phase. It has been established by X-ray analysis 
that the anomalously high hydrogen content of the NbH, 34 phase is not due 


to the formation of NbH, dihydride. ‘Temperature rise and. longer time of 


hydrogenation cause the lattice to be rearranged, the positions of hydro-= 
gen atoms to be orderod, and, at. the same time, the lattice parameter to 
‘rise to 3.42 kX units. The pseudocubic, rhombically distorted lattice of 


NbH, , is formed, in which all elementary cells contain the same humber 

of hydrogen atoms, . Excess hydrogen is given off. To bring about. this 
stable. f -phase of NbH, the hydrogenation of the niobium powder is theree- ae 
fore suitably performed for 4-6 hours at 700-800°C or for. 1+2 hours at 

900°C, The-authors finally determined the activation energy of monohydride og 
formation by diffusion. It was found to amount to 3400 cal/mol. The Ss 


table compares this value with the activation energies of. the formation 
of silicides,: borides, carbides, and nitrides of niobium by diffusion. 
The low value in. the case of hydride proves the readiness by which the 
. 4d orbital of niobium can be occupied by the hydrogen electrons under 
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tes. The anomalously high value of the total work 
function of. the first electron of diffusing hytrogen is due to the absence 
of .an- interaction. between hydrogen-atoms in the hydrides;. this inter- 
-action.causes the. binding of electrops with the metal, to be weakened. 
Moreaver, the, very small atomic radjps of, hydrogen faciligates its dif- 

. fusion into the. metal lattice., There are 5 figures, 1 table,and 7 re- 
ferencess: 4.Soviet-bloc and 3 non-Soviet=bloco The reference to the 

- English language publication reads 4g, followss | W. Albrecht, M. Mallet, 

W. Goode,. J. Electrochem. Socey 109, now 4, 1958. ; 


- formation of hybrid sta 


" ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov. AN USSR 
(Institute of Powder Metallurgy and Special Alloys of 


: the AS UkrSSR) 


SUBMITTED: July 27, 1959 
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AUTHORS: Paderno, Yu. Be, and Samsonov, G. 
PITLE: Electrical properties 

metals, rare-earth metals, 
PERIODICAL: Doklady Akademii nauk SSSR, 


ais72 
s/020/61/137/003/026/030 
B101/B208 


ve 


of hexaborides of alkaline-earth 


and thorium 


ve 137) nO« 3, 19615 646-647 


TEXT: The electrical properties of hexaborides of alkaline-earth metals, 
rare-earth metals, and actinides are of practical interest because of ~ 


the use of these compounds as cathodes in 


electronics. A8 the data 


available were obtained unsystematically and under different experimental | 


conditions, it was the purpose 


of the present. study 


to measure electrical 


resistance, Hall effect, thermo-emf and thermal coefficient of electrical 


resistance on the same samples. 


samples was 125-22%- 
was applied on the ends of the samples. 
measured in a field of 12,500 oe. The 
was calculated by taking into account the 
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42 x 2.5 x 0.5 mm were cut from hot-pressed porides. . The porosity of the 

To warrant satisfactory contact, electrolytic copper 
Qhe Hall coefficients were 

absolute value of the therno-enf 
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thermo-emf of copper with 
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Electrical properties of ... B101/B208 © stein? 
which the samples were coupled. 3-8 samples of each compound were studied ~ : 
go that electrical resistance and Hall constant could be extrapolated oY 
for zero porosity. Results are given in Table 1. To study the applicabil- a 
ity of the single-zone model, the following was calculated: 


* 


6 = R/e” = nue - nv , as well as the concentration n of the effective 


carriers and their mobility u*. The comparatively low resistance of 
hexaborides of bivalent metals in spite of low concentration of free 
electrons is explained by the high mobility of the carriers. The low 
thermo-emf of Th and trivalent metals may be explained by 4 high con- 
centration of free electrons. It is pointed out that a similar anomaly 

as that observed in the temperature dependence of the Hall effect of SmBy 
was also found in metallic samarium. ‘There are 1 table and 8 references: . 
7 Soviet-bloc and 1 non-Soviet-bloc. The reference to the English- ; 
language publication reads as follows: J. Lafferty, J. Appl. Phys., 225.7% 
299 (1951). . 
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Alloys of the Academy of Sciences TkrSSR) © ae 


0 papsenrep: | November 18, 1960) ty. \ Ne Frumkin, Gaia 
2 Scrmngn 2" wovenbes 174.1960" ee ae ne 
ome are ae ) x 
“table: Vs ‘Electrical, properties ‘of. hexaboridess iegend 2 AG ) *voride; 
x(a): specific electrical resistance Os. pohm. cm} \ (3). Hall coefficient BR 10 


em? coulomb; (4) bermo-ent iw/deers (5) thermal coefficient of. 


resistivity; a- 40° degr 1 (0- -100°c); (6) concentration Sn of) one 
electrons Pet atom of neve 7 ) mobility, u* of. ceataiakscie es : 


" <(om/seo)/(v" /em); (8) §. 10° ; en/v 2 sect. 
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AUTHORS : Samsonov, G. V. and Verkhoglyadova, 7. 8. 
ee eee 
TITLE: The physical properties of titanium nitride in the region of 


homogeneity 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no» 2; 1961, 342-343 


TEXT: The authors investigated the microhardness and resistivity of 

nitrogen - titanium alloys in the region of homogeneity of the TiN phase. 
Microhardness was determined on powders which had been prepared by nitra-._ : 
tion of pure Ti powder (99.8 % Ti,.0.1 % Ca, 0.09 % Fe and 0.02 % H). The 
powders contained 35.6-49.8 %N. Briquets were sintered (pressed with | K 


2-4 tons/em, sintered at 900-1300°C for 2-4 hr) to measure the resistance. 
Subsequently, the samples contained 34.7-49.8 %N. Fig. 1 graphically 
shows the microhardness, determined with a load of 50 g, as a function of 
the nitrogen content. Figs. 2 and 3 show the resistance at room tempera~ 
ture and high temperature (up to 2000°C). The microhardness of TiN depends 
linearly on N in the same way as the microhardness of TiC, Zrc, Ta,¢ and 
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TaG on the C content. For carbides, however; extrapolation of the micro- 
hardness to 0 % C gives approximately the microhardness of the metal. This 
ig not the case for TiN. The authors explain this by the fact that 4. 
considerable amount of ionic pond occurs in TiN which causes the chemical 
pond, the eleotron structure, and the electron density to assume a form 
different from that of carbides; in the latter, electron structure, 
chemical bond, and electron density are gimilar as in metals. This is due 
to formation of metal-metal ponds causing 4 reduction of the titanium 
electron ratio in the bonds with nitrogen, a lesser distprbance of the 
nitrogen valency electrons’ and a corresponding jnorease of the eneréy 
aifference between the nitrogen and titanium atoms. Therefore, the 
dependence of the resistance of titanium nitride differs from that of 
titanium carbide (Fig. 2). Figs 3 shows that TiN with approximately 
stoichiometric nitrogen content (48-4 %) reveals an almost linear function 
petween resistance and temperature. A maximum occurs at 1900°C. From 
these diagrams the authors conclude that in the regions of homogeneity of 
this. compound, 4 reduction of the nitrogen content affects an increase of 
the ion bond. Finally, it is gtated that the same effect may also be 
expected in the nitrides of other transition metals», There are 3 figures 
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and 9 Soviet-bloc references. 


: i i ialtnykh splavov Akademii . 
: titut metallokeramiki i spetsia . 
ae nea USSR (Institute of Powder Metallurgy and Special 


Alloys, Academy of Sciences UkrssR) 


PRESENTED : January 4, 1961, by G. V. Kurdyumov, Academician 


SUBMITTED : December 29, 1960 
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¥ ' : : . ie - 
Samsonov, Grigorty Valentinovieh, and Mikhail Savvich Koval'chenko 


Goryacheye pressovaniye Hot Pressing). Kiyev, Gostekhizdat 


USSR, 1962. 211 Pe . 000 copies printed. 


Ed.: T. Ie Chumachenko; Tech. Ed.: S. Me Matusevich. 


PURPOSE: ‘This book is intended for engineering personnel in the 


machine-building and metallurgical industries. It may also be 
used by students and aspirants in the machine-building and 
metallurgical departments of schools of higher education. 


COVERAGE: Data on the hot pressing of powdered refractory setale, 

and cespounds, hard alloys, and ferrous and nonferrous metals 

are summarized. Presses of various designs, as well as tech- 
nological processes, are described, and examples of the appli- 
cation of hot pressing in various branches of the {industry are 
given. No personalities are mentioned. There are 186 references, —— 
mostly Soviet. ; 
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COVERAGE: The book contains data from. the literature and from 

0; e the chemical and mechanical properties, 
erystalline structure, - cheniical’ analysis, production, and in- 
dustrial and other applications of silicon carbide and.other — 
refractory compounds. ‘Methods of determining the basic com- - 
ponents of refractory compounds (carbon, boron, nitrogen, and — 
silicon) are reviewed and detailed methods for the chemical. 
analysis of all presently known refractory compounds given.. 
The authors are associated with the Institut metallokeramiki 
4 spetsial 'nykh splavov, AN SSSR (Institute of Powder Metal- 
lirgy and Special Alloys, Academy of Sciences USSR). No: per- 
sonalities are mentioned. There are 327 references: 175 Soviet - 
and the remainder mainly English and German. : 


TABLE OF GONTENTS [Abridged]: 
Foreword : ae 


Ch. I. General Information on Refractory Compounds 
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Ch. II, Ghemical Properties of Refractory Compounds | 48 
Carbides 48 
Nitrides 60 
Borides 64 
Silicides of transition metals of Groups Iv, V; 8 as 
and VI ee ye 
Phosphides of transition metals 79 - 
Suifides of rare earths | By 
Nonmetallic compounds [B,C, Sic, ‘Si,N,,. BN, BP] 86 

Ch. III. Methods of Determining Basic Components of 

Refractory Compounds : 99: 

Ch. IV. Analysis of Refractory Compounds ; 143 
Garbides of transition and alkaline earth metals 1430 
Nitrides ; ce 174 
Borides ee oi 
Silicides gf PLO 


Rare-earth sulfides - 220 
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TITLE: on tne eontinuous-discrete nature of changes in the type of bond 
tn refractory compounds of transition metals and principles of clas- 
sifying pefractory compounds a 
SOURCE: yysokotemperaturnyy? metailokeramicheskly¢ materialy - ‘Inst. metallo- 
ker. i spets. spl. AN Ukr.SSR- Kiev, Izd-vo AN uae SSR. 1962: - 
5 - 12 : 


TREAT For the purpose of facilitating the development of refractory alloys 
with prescribed properties, the author investigates , the physical properties of 
transition metals (groups IIt - viIl of the periodic system) combined with non- oe 
metallic materials and attempts to establish the basic yeguiarities 4n their’ 
changes with varying crystalline and electronic structures of refractory com- 
pounds. According to the concepts of several foreign authors it is assumed that 

the nature of bond is strongly affected by the degree of 4ncompleteness in the d- cee 
and f-electron shells of transition metal atoms. The evaluation of this degree es 
of incompleteness 4s based on the criterion i/Nn, named the acceptor capacity of - 
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the transition metal atom, and on the jonization potential of non-metallic atoms. oS 
Depending on the number of electrons, Nn, in the 4ncomplete d-level, the main Pig 
quantum number of this level, N, and the fonization potential of the non-imetal- 

lic atom, I, changes take place in the electronic concentration between the ske-; 
Lletons of atoms in the lattice, and in the nature of its distribution. An ine.) 
creasé of criterion 1/Nn causes 4 shift of the relative maximum of electronic ae 
concentration toward the side of the metallic atom (if I= const); at increasing | / 
tT and constant i/Nn of the metallic atom skeleton the relative maximum of elec- ae 
+ronic concentration is shifted toward the non-metaliic atom, entailing corres- : a 
ponding changes in the bond from a metallic to an jonic nature. At very nigh pra 


metals, characterized by low I values, 4ntermetallic phases are formed in which 9.0) 
the d-levels can be filled-up at the expense of outer electrons of non-transition ee 
metals, in such a manner variations of i/Nn and I entail a multiple but not in-) | 
finite number of combinations of these criteria, which in turn, predetermine the: 
peculiar continuous -discrete nature of changes in the bond type and the physical: i 

and chemical properties of the corresponding compounds, aS 4n the given case, of: 
transition metals combined with non-metallic materials. The practical applica- ‘ 
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tion of this theory is demonstrated by the analysis of data on the transition 
points to super-conductivity of various refractory compounds. As a result, ways 
can be indicated for the development of metals with ultrahigh transition points, 
On the basis of the theory developed the refractory compounds are classified into 
metal-like, non-metallic and inter-metallic compounds. There is 1 table, 
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AUTHORS : Neshpor, V- Si5 Sanne” G. Vv. 
TITLE: * plectric properties of molybdenum silicides 
SOURCE: yysokotemperaturnyy® wetallokeramicheskiye materialy, Inst. 
metalloker. 4 spets. spl. AN Ukr. gsr., Kiev- Izd-vo AN Ukr. SSR., 
1962, 113 - 119 ; . 
concentration = 


e of study ing the effect of silicon ek n 
f silicides, the authors investigated : 
ic resistivity; thermo-emf and the Hall effect — 
i{licides. Mo,5i, Mo, S13 and MoSi,” 
were prepared by sintering pressed mixtures of components jin argon atmosphere. 
Specimens, 6 mm in diameter and 15 mm nigh, were not pressed. . Their residual mes 
porosity was 2 ~ 6%, The temperature dependence of electric resistivity and : 
“permo-emf © Ox temperature range. | 


For the purpos 


TEXT: 
and structure upon the elec 


the temperature 
of molybdenum s 


an aes 
oo 


thermo-emf was conv 
ndence of absolute thermo-emf 
an alumel electrode for Mo, 


ere 
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measured in a constant magnetic flux of 12,000 oersted strength at about. eS 
300 amp/em= current density, Hall constants and specific resistivity of Mo sili-?. 
cides were measured at room temperature and. from these values the effective con- a 
centrations of current carriers and Hall mobilities were calculated, As a result,’ ae 
the metallic type of conductivity of the investigated compounds was established. : - 
The Mo,Si and Mo, Si, silicides are electronic conductors, whereas MoSi,, is a oo 


hole conductor, The latter fact is in accordance with the result predicted by” a 7 
H. Schenk and U. Dehlinger in 1956 on the basis of the quantum-mechanical cal- | corn 
culation of the energy spectrum for this compound, The probability of scattering | 

of current carriers in molybdenum metal and silicides Mo,Si, Mo,So3 and MoSi, ee 


are in a 1:20;20:1,5 ratio, and their Hall mobilities in a 1:0,055:0,08:2.7 ratio. 
This indicates the high density of electronic states in the conductivity zones of 8s 
Lower molybdenum silicides Mo,S1 and Mo,Si,. It is shown that the lower molybde-= °°” 


num silicides are similar toO-phases in binary systems of transition metals as |. 
regards both their crystalline properties and electronic structure. The ordered ! 
substitution of a portion of silicon atoms in. molybdenum disilicide by aluminum, — 
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g/131/62/000/001 /002 /002 
B105/B110 . 


AUTHORS: Samsonov, Go Vey Fomenko, Vo So; Paderno, Yuo Be 

i ARTO 
TITLE: Radiation coefficients of a@ifficulty fusible compounds 
PERIODICAL: Ogneupory; noe 1, 1962, 40-42 


TEXT: The radiation coefficients of a number of borides, carbides, 
silicides, and nitrides of transition metals were measured in the tempera~ 
sure range of 800-2000°C, according to T. I. Serebryakova et al. (Ref. 4: 
Optika i spektroskopiya, 1960, 8; A410) at the Institut metallokeramiki i 
spetsial'nykh splavov AN USSR (Institute of Powder Metallurgy and Special 
Alloys AS UkrSSR). Powders of the compounds investigated were applied in 

a pasate like form to the surface of a hollow cylinder provided with an 

41mm opening, and uniformly heated. The temperatures (°K) on the cylinder . 
surface Pe) and in the cylinder opening () (br = brightness, tr = truss 


were determined with the optical pyrometer of the type ONTUP-09 ( OPPIR-09) 
and the misrooptical pyrometer of the type MII (MP) » respectively- The 
radiation coefficients were calculated according to the formula 
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of about 0.15-0.20 existed between the radiation coefficients of powders 
aud compact bodies from beryllium oxide, graphite, and tantalum. This 
permits a utilization of the tabulated data for calculating the radiation 
coefficients of smooth surfaces of difficulty fusible materials, There 
are 1 table and 2 references: 1 Soviet and 1 non-Soviet. 


in€, = cane a a where c = 1.438 cm degree, A = 650 mp. A difference x 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov AN USSR 
{Institute of Powder Metallurgy and Special Alloys AS Uxrssq) 
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AUTHORS: Sanso s_G.Va, Corresponding Member AS UkrSSR, and 
erkhohlyadova, T.8. 


TITLE: Physical properties of Zirconium nitride in the 
homogeneity region 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. 1, 
1962, 48 - 50 


TEXT: The authors investigated the 


conium nitride powder, prepared by a method 
bed for titanium nitride in 5, 
GeV. Samsonov (Ref. 4: Poroshkova 


A table is Siven of the physical 
in this region, By comparisons of the s 
strength and temperature-concentrati 
titanium nitride, it is Shown that the role of the io 
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gen content 
the corres 


ess unfilled in i i i itanium. 
le, 3 figures and 3 Soviet~bloc and 1 
non-Soviet-bioc, The reference to the English-language publication 
' veads as follows: Do Domagala, D. Pherson, and M, Hansen, J. of Me~ 
tals, 8, 98, 1956, 


ASSOCIATION: Institut metalokeramiki ta spetsial ‘nykh Splaviv 
RSR (Institute of Metal Powders and Special 
Alloys of the as UkrSsR) 


SUBMITTED: June 28, 196) 
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TITLE: Proposed classification of refractory compounds 


PERIODICAL: Poroshkovaya metallurgiya, no. 2, 1962, 3-8 


ASSOCIATION: Institut metallokeramiki i spetsial’ 


nykh splavov AN USSR (Institute of Power Metallurgy 
and Special Alloys AS UkrSSR) 


SUBMITTED: June 12, 1961 
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AUTHOR: Kislyy, P. S. and Samsonay, G. V. _ 
TITLE: Extrusion die-forming of pipes and rods from refractory metal powders 


PERIODICAL: Poroshkovaya metallurgiya, no. 3, 1962, 31-48 


TEXT- The article deals with the problem of extrusion die-forming of mixtures of refractory compounds 
with plasticizers, outlines the technological process of manufacture by a method never before used for. 
refractory metal powders. The initial conditions of the powders, the method of preparation of the 
mixtures, initial grain size, the type, amount, and method of introduction of the plasticizer, applied pressure 
and humidity of the powder and their effects on the properties of the finished products are discussed. There 
are 15 figures and 2 tables. 


ASSOCIATION: Institut metallokeramiki i spetsial’nykh splavov AN USSR (Institute of Powder Melal- 
lurgy and Special Alloys AS UkrSSR) 4 


SUBMITTED: January 4, 1961 
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AUTHOR: Kislyy, P.S., Panasyuk, A. D. and Samsonov, G.V. 


TITLE Activated sintering of niobium carbide 
PERIODICAL: Poroshkovaya metallurgiya, no. 2 1962, 38-43 


TEXT: Niobium carbide is used in construction of high-temperature resistance furnaces and for high 
temperature thermocouples. Sintering of niobium carbide should be done at temperatures up to 3000°C 
which are, however, difficult to attain. This work investigates the possibilities of lowering sintering tempera- 
tures of niobium carbide poweders by activating the sintering process. Since additions of nickel fail to activate 
the process to any substantial extent, the authors used 270 mesh niobium carbide powder containing 88.5% 
of Nb and 11% of C with an addition of 1% of Fe and 2% of CoCl,. Physicochemical properties are given 
of powders sintered in resistance furnaces at temperatures ranging from 1700 to 2600°C in an atmosphere 
of hydrogen. Their lower porosity as compared with that of niobium carbide powders sintered without any 
activating additions is stressed. There are 5 figures and 3 tables. 
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AUTHORS : Samsonovs_- 
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TITLE: Calculation of the cr 

metallic compounds : 

PERIODICAL: Akademiya nauk SSSR. Izvestiya. 

tekhniches ik Metallurgiya 

no. 3, 1962, 51 = 55 


+s formula fo 


nergies of oe 


otdeleniye ae 
4 toplivo, Tene NY 


TEXT: Although Sarkisov r the crystalline- “yee ats a 
tallic compound eT given by? culate Sag 
) 3 Ngee 
> 


Lattice energy of a me 
3 5 2 . 
we (Amin * OE Ante P . : eR rane 
Ee bar K ( ruiM % - (4) : oe 
CB + AxS +f ) : eee. as 
i last filled-=.. 


K - empirical coeffi 

- number of and X atoms in the 
m- their sum} “Aye Ayo atomic 
Pry. repulsion... 


pean aed 


(where 
shell of M, My my 
respectively; 


molecule, 
fractions of the 
effects of the electrons 
effect between the valency 
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Calculation of see E202/E339. weg 
permits the calculation of E , for compounds the bonds of which’ > 
cannot be referred to there are inherent 
difficulties i i y of the. bond ro! ; 
and the. calculation thors overcome . 
these difficulties fe 
period a, (assuming , where ten 
of a single-type compound to the electronic structure of the | ee 
components, viz: 3 Me oF ee Ce ey 
‘ gis Boa Fe + Ax Fy a Fe o 3. Fae! ee st as 4 iy 
: o ; 3 F a (5) : Ah cue Sees 
fect of the shared electrons — Fe Ass : 
dependent of the ee 


e 


in. which the repulsion ef 
ora 3 and is thus in : 
introduction of /o"a:Relation (9). 


given by. (Aytyy + | 
principal quantum number and the 


substituted in Eq. (4) gives: 


card 2/4 


APPROVED FOR : 
RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003 
-Q" 


wry 


MEE abo oe eee 
aT eit eae eS 


E SEEIED OS Opp eect ees BORE ¥ 
PSOE tes AO ed ey SETS lah FAME Bios Segara ee 
: 7 FETED AE RG RP RE Sista eeen 


"APPROVED FOR RELEASE: 08/22/2000 


i i acre ee act 


Calculation of seer 


5/180/62/000/003/003/016 oo 
£202/E335° ci 


: 2 gating 
a m (mf, + Myfy) Ce ete 
ee Ge ex (6) 
ay myMy _ a 
which for pure metals reduces further to: 
p= Ke*/a | (6a). 
Calculations of and comparison with a as 


a 
° 
for the b.c.c- and £.c-C.- 
fluorides confirmed the suitability 
The values of K's which 
of the metal, 
metals and compared, using the 
of the metals. It was found tha 
strictly obeyed by the metallic 
(Abstractor's note: reference 
formula for the lattice energy were 
siderably lower accuracy 
incorrectly printed in the 
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There are 7 tables. 
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AUTHORS : Samsonov, G.V., Dubovik, T.V. 


TITLE: Technology for preparation of aluminium nitride and 
the possibilities of its commercial use 


PERIODICAL: Tsvetnyye metally, no.3, 1962, 56-61 


TEXT: The aim of the present work was to establish the optimum 
conditions for preparing aluminium nitride powder. The initial 
materials were aluminium powder [A -4 (PA-4) with particle size 
0.1 to 0.25 mm, aluminium powder [AK -4 (PAK-4&) with particle 

size less than 0.042 mm, purified nitrogen containing a trace of 
oxygen, and ammonia. The apparatus, described in detail 
previously, enabled material to be nitrided by passing nitrogen 

over a boat containing the material. Experiments at 700 to,1200°C 
showed that after up to 240 minutes, nickel and zirconium boride 

did net react with the powders of aluminium nitride. The boats 
were therefore made from these materials. The rate of heating 

has to be low enough to prevent fusion of the aluminium because, 

if fusion occurs, the surface area of the reaction is decreased 

and the aluminium is more likely to react with the material of the x 
Card 1/3 7 
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boat, The optimum rate of heating without fusion taking place 

was found to be 6 to 7 °C/min for the 0.1 to 0.25 mm powder and wees 
10°C/min or lower for the 0.042 mm powder. The optimum conditions | 
for nitriding were found by a series of experiments in a current of 
nitrogen for 15 to 240 minutes and in a current of ammonia for 

2 hours at 500 to 1200°C. © The results showed that there is 
relatively full nitriding of the finer powder at 700°C but the 
coarser powder requires a temperature of 1100 to 1200°C, From 

the results the following scheme for production of aluminium 

nitride was put forward.. PAK-4 powder is nitrided at 800°C for 

1 hour with a rate of increase of temperature up to 800°C of 10°C/ 
min, The prepared product is thoroughly mixed and a repeated 
nitriding is carried out at 1200°C for 30 to 60 minutes (with a Nf 
temperature increase of 40°C/min). This gives a powder of 
accurate stoichiometric composition. A commercial powder with 

about 53% nitrogen content can be prepared by a single nitriding 
process at 1200°C (with rate of temperature increase 10°C/min), 
Components of aluminium nitride with 12 to 16% porosity can be 
prepared by sintering, after pressing, nitride powder or nitride 
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powder containing 5 to 10% aluminium powder in nitrogen at 1800 
to 2000°C. Components with zero porosity can be prepared by hot 
pressing the nitride powder at 2000 to 2100°C. 

There are 5 tables. 
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